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Introduction
Preoperative malnourishment and large tissue defect after
surgical resection for advanced head and neck cancer or cervi-
cal oesophageal carcinoma are challenging conditions, and
reconstruction after a pharyngolaryngo-oesophagectomy
(PLE) is a most interesting operation, in which a low incidence
of serious complications and good restoration of the alimen-
tary tract must be considered.
The type and availability of reconstruction methods should
not be the determining factor for tumour extirpation. The
resection procedure that adequately removes the tumour
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while causing the lowest mortality and morbidity should be
used.1,2 The reconstruction procedure then follows. There are
many techniques for reconstruction of this area: local or
regional cutaneous flap, myocutaneous flap and visceral trans-
position techniques including gastric pull-up, colon interpo-
sition and jejunal free graft. Ong and Lee described the use of
a transposed stomach to restore gastrointestinal continuity,
and this technique has become one of the most popular.3 Its
advantage is that there is a single anastomosis in the cervical
area.4,5 The blunt oesophagectomy in this procedure can also
overcome a second primary squamous cell cancer in the tho-
racic oesophagus. After recovery, the pulled-up stomach is a
good reservoir for food and has a high radiation threshold.
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A segment of free jejunum graft can be used as an alterna-
tive, although mediastinal dissection is a controversial point.
The length of time required and the multiple anasto-
mosis techniques used in this operation are unacceptable
conditions in some institutes.6–9
It is controversial which is the best technique because all
have advantages and disadvantages.10 Our approach aims to
relieve symptoms in patients with advanced disease, with low
morbidity and mortality, using a short operative procedure.
This report reviews our experience of resection following
hypopharyngeal and cervical oesophageal cancer.
Patients and methods
The hospital records and follow-up data of patients who
underwent PLE and gastric pull-up for transposition between
March 1992 and May 2001 were reviewed. All patients con-
sented to the reconstruction technique before surgery. The
last patient underwent surgery in February 2000. All patients
underwent preoperative evaluation and received nutritional
support before the operation.
Surgical resection was performed using a two-team ap-
proach. Tumour resection with nodal removal was started via
a standard collar neck incision. The second team attempted to
mobilize the stomach through an upper midline incision. The
right gastric and right gastroepiploic vessels were preserved.
The stomach was transected at the oesophagogastric junction.
For a synchronized tumour of hypopharyngeal and intratho-
racic oesophageal cancer, the lesser curvature of the stomach
and upper branches of the left gastric vessels near the oeso-
phagogastric junction were resected together with lymph
nodes in this area. A pyloroplasty was performed if there was
evidence of scar or obstruction.
During blunt dissection of the oesophagus via the hiatal
route, the proximal oesophagus was mobilized away from the
membranous part of the trachea. The fundus of the stomach
was then brought through the posterior mediastinum into the
neck. Intestinal continuity was restored using single-layer
pharyngogastric anastomosis. The nasogastric tube was left in
place for stomach decompression for about 1 week. Feeding
jejunostomy was performed in all cases, and the feeding
tube was removed after the radiation protocol was completed.
After an absence of leakage shown by gastrograffin swal-
lowing for 7 days, the nasogastric tube was removed and an
oral diet begun. Patients were advised to swallow a small
amount of their meal, and to sit in an upright position after the
meal for about 30 minutes during the early postoperative
period. Complications and overall mortality were recorded.
After surgery, patients who did not receive preoperative radia-
tion were treated with adjuvant radiation.
The patients attended a follow-up programme after any
postoperative radiation therapy was completed. Body weight,
swallowing function and regurgitation were evaluated and
recorded using uniform interview questions in all cases. The
disease-free survival time and survival curve were generated
using the Kaplan-Meier method.
Results
Fifty patients underwent PLE between March 1992 and May
2001. Two patients, with advanced local skin involvement that
required multiple procedures for myocutaneous flap recon-
struction, were excluded. All 48 remaining patients underwent
PLE with transhiatal oesophagectomy and pharyngogastric
anastomosis without flap reconstruction. The male-to-female
ratio was 3:1 (35:13).
The average age at the time of surgery was 60 years. The
primary tumour sites are shown in Table 1. In most cases, the
definite primary location of the tumour could not be deter-
mined due to extensive involvement. Tumour staging was
recorded from operative findings and the final pathological
specimen. Only the tumour was staged because the thoracic
oesophagus was removed without lymph node dissection
(Table 2), so complete TNM staging was not available. Two
patients had multiple primary cancer, with T1 and T2 lesions,
and PLE was planned to correct both lesions in the same
setting. Other patients had T3 and T4 disease. Second primary
squamous cell carcinoma of the oesophagus was detected in
three cases (6%) (Table 1).
There was no operative mortality but there was one hospi-
tal death, 3 months’ post-PLE. The cause of death was local-
ized infection and carotid artery blowout. Postoperative com-
plications are shown in Table 3. Injury to the membranous
part of the trachea occurred in two cases. Air leakage from the
Table 1. Primary sites of tumour, as classified by gross pathologi-
cal specimen
Location of primary tumour n (%)
Hypopharynx 38 (79.2)
Cervical oesophagus 4 (8.3)
Larynx 3 (6.3)
Hypopharynx with thoracic oesophagus 2 (4.2)
Larynx with thoracic oesophagus 1 (2.1)
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posterior mediastinum during the operation suggested the
clinical diagnosis. The linear injury site was successfully re-
paired by direct suturing at the inner surface via the tracheo-
stomy wound. Respiratory complications were common. Anas-
tomotic leakage was clinically detected in two cases. After
water-soluble contrast study and conservative treatment, the
leakage ceased spontaneously.
There was compromise of the blood supply leading to
fundal necrosis of the mobilized stomach in one case, which
then led to leakage and localized infection and blowout of the
carotid artery, as mentioned above. This patient died.
Postoperative nutritional status was determined by chang-
ing body weight and also by focusing on the quantity of swal-
lowing and regurgitation. Postoperative gastric function
was classified as follows: good – the patient could eat regular
food without vomiting or regurgitation; fair – the volume of
food was partially reduced with occasional vomiting or regur-
Table 2. Pathological staging, as classified by the International
Union Against Cancer classification11
TNM staging  n
T1 N0 M0 1
T2 N0 M0 1
T3 N0 M0 2
T3 N1 M0 4
T3 N2 M0 3
T3 N3 M0 1
T4 N0 M0 13
T4 N1 M0 16
T4 N2 M0 4
T4 N0 M1 1
T4 N3 M0 1
T4 N3 M1 1
Total 48
Table 3. Related complications detected during surgery and the
postoperative period
Complication n (%)
Wound infection 4 (8.3)
Tracheal tear 2 (4.2)
Stomal stenosis 2 (4.2)
Empyema thoracis 2 (4.2)
Cutaneous fistula 2 (4.2)
Pulmonary oedema 1 (2.1)
Atelectasis 1 (2.1)
Gastric necrosis and leakage 1 (2.1)
Gastric outlet obstruction 1 (2.1)
gitation; or poor – frequent vomiting or regurgitation in
the laying-down position or when changing position. In-
complete data from patients who were lost to follow-up or
who died during the first postoperative year were excluded.
Poor results were found in one or two cases at each time
period (Table 4). Most clinical functions showed good to
fair results. The reduction in body weight in the first 2 months
could have been due to radiation effects (Figure 1). After
oral diet was resumed, body weight increased. The Kaplan-
Meier test showed a median survival time of 27.2 months
(Figure 2).
Discussion
The poor prognosis of advanced cancer of the hypopharynx
and cervical oesophagus is a major concern to patients, leading
to refusal of aggressive treatment. PLE is intended to be a
palliative treatment for these patients. The main objectives are
to relieve airway obstruction and restore swallowing function.
PLE is a popular operation in our institute because of its
acceptable results.12 Reported mortality varies from 5% to
11%,13,14 and the overall incidence of complications is 29% to
55% (Table 5).6,13,15–18
The overall mortality in the world literature is 15%.19 Ap-
propriate preoperative evaluation can lessen the mortality
rate. Preoperative endoscopy or computed tomography (CT)
are effective assessment procedures. PLE can be performed
safely if the upper resectional margin is not too far from the
lower pole of the tonsils. From our experience, anastomosis
performed below this level results in a low leakage rate and
lower complication rate. In this study, only one patient (2%)
died during the postoperative period, due to a blowout of the
carotid artery. Localized infection around this area was the
cause of massive bleeding 3 months after PLE.
Table 4. Postoperative swallowing and regurgitation
Period (mo)
0–3 3–6 6–12
Group
   I 15 13 10
   II 23 14 10
   III 1 2 1
Group I = good result – patients can eat regular food without
vomiting or regurgitation; Group II = fair result – the volume of food
is partially reduced with occasional vomiting or regurgitation;
Group III = poor result – frequent vomiting or regurgitation in the
laying-down position or while changing position.
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Mediastinal dissection during transhiatal oesophagectomy
is also a major point of debate. Injuries to the vital organs may
cause an airway tear or massive intrathoracic bleeding. Be-
cause the tumours mainly involve the cervical oesophagus, in-
trathoracic oesophagectomy using the transhiatal technique
is easy. In this study, blunt dissection of the tumour at the
proximal oesophagus was carried out carefully so as not to
enter the membranous part of the trachea. Three cases had
previously been treated using radiation therapy. In the patient
who had previously received chemotherapy and developed
adhesion to the trachea, a tracheal tear occurred during the
blunt dissection. When tracheal injury was suspected, the
tracheostomy tube was removed to directly visualize the inner
surface of the trachea. The injury site was directly repaired via
the tracheostomy stump. Two cases were successfully sutured
without the need for open thoracotomy. The reported inci-
dence of tracheal tear is 1% to 10%.6,20–22 Eversion stripping of
the oesophagus has been reported to be a quick procedure with
a low complication rate.23 We have not used this technique
because blunt dissection with care when close to the vital
organs is safer, and can also safely mobilize the thoracic
oesophageal cancer.24 The second primary oesophageal cancer
could not be demonstrated preoperatively in some cases,
because the advanced proximal cancer almost completely ob-
structed the lumen. Preoperative endoscopy or contrast study
of the thoracic oesophagus cannot demonstrate the oesopha-
gus below the proximal tumour in these cases. CT scan of the
thoracic area was not routinely performed to rule out other
synchronized tumours.
In previous cases, after the oesophagogastric junction was
removed together with the oesophagus, regurgitation occurred
frequently when the patient bent over, strained, or lay down
soon after eating. However, when the larynx is removed with a
permanent tracheostomy according to our procedure, aspira-
tion of gastric content never occurs, although the content will
regurgitate to the nasopharynx in some cases. We did not
perform pyloroplasty in all cases, except when there was evi-
dence of obstruction, in order to prevent suture line disruption.
There were two cases in which pylorospasm was diagnosed
and proven by X-ray contrast study. If the symptoms did not
improve considerably, patients underwent pneumatic balloon
dilation of the pylorus via flexible endoscopy. Only one case of
Table 5. Morbidity and mortality of gastric pull-up reconstruction after pharyngolaryngo-oesophagectomy
Authors No. of patients
Mortality Anastomotic fistulas Total with complications
n (%) n (%) n (%)
Spiro et al6 120 13 (10.8) 115 (12.5) 66 (55.0)
Hartley et al13 141 3 (7.3) 11 (2.4) 12 (29.3)
Harrison and Thompson15 101 11 (10.9) 12 (2.0) 33 (32.7)
Goldberg et al16 141 2 (4.9) 119 (22.0) 21 (51.2)
Mehta et al17 175 7 (9.3) 110 (13.3) 30 (40.0)
Cahow and Sasaki18 159 3 (5.1) 12 (3.4) 19 (32.2)
This report 148 1 (2.1) 13 (6.3) 16 (33.3)
Figure 1. Average body weight change following surgery.
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Figure 2. Kaplan-Meier survival curve showing a median survival
time of 27.23 months.
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pylorospasm required repeat surgery for pylorospasm; the
other case had a satisfactory result after a single attempt at
dilation of the pylorus. There was no need for early reopera-
tion in the mild-symptom group. All such patients improved
within 1 to 2 months after the operation.
The functional result of the relocation of the stomach was
assessed by interviewing patients about their symptoms
during the follow-up period. Almost all patients could swal-
low food and follow the recommendations after eating. Al-
most 90% of patients had good or fair results, and the average
body weight indicated that the function of the stomach was
acceptable.
Survival time was studied using the Kaplan-Meier curve.
About half of patients died within 2 years. The median survival
time was 27 months. In previous studies, the overall reported
median survival after PLE was about 12 to 15 months.13,19,25
The similar survival time in most reports is probably due to the
advanced stage of the disease.
Spiro et al reported a 3% incidence of stomach necrosis
with a leakage rate of 13%.6 Necrosis of the stomach is one of
the most serious complications. In this series, necrosis of the
stomach caused leakage and infection and led to carotid ar-
tery blowout and death in one case. Care not to damage the
vascular supply and minimal tissue injury while mobilizing
the stomach can prevent this complication. Leakage at the
anastomosis occurred in four cases, as shown by a contrast
study. A significant fistula was detected clinically in two
cases (4%), which spontaneously healed with conservative
treatment.
Another advantage of reconstruction with the stomach
after PLE is the removal of any synchronous tumour at the
oesophagus by blunt dissection. As the oesophagus must be
removed from the oesophageal bed before pulling up the
stomach, only one anastomosis is needed with this technique.
In contrast, if we use the jejunal free graft for reconstruction,
the patient may still have symptoms of an oesophageal tumour.
Multiple anastomoses are also required when the jejunum is
used. Microvascular anastomosis for the revascularization of
a free jejunal segment is a time-consuming procedure. Our
initial experience with two cases reconstructed using the je-
junal free graft was that both had persistent problems of
delayed transit of food in the jejunal segment. The colon was
prepared as the alternative organ for conduit if the stomach
could not be used. Inadequate blood supply in the colon
leading to necrosis of the anastomosis was the cause of
high mortality. This is why we prefer to use the stomach as
the organ for the conduit.
Conclusion
This study of the transposed stomach after PLE in advanced
head and neck cancer and cervical oesophageal cancer showed
low morbidity and mortality. The palliative relief of symptoms
with median survival of 27 months confirmed that this proce-
dure is a viable operation. Postoperative functional outcome
and body weight showed significantly improved nutritional
status.
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